INTRODUCTION
============

Duplication cysts are rare congenital abnormalities that are usually diagnosed in childhood, and the occurrence of such cysts is rare in adulthood.[@B1],[@B2] The cysts can occur anywhere from the mouth to the anus. Duplication cysts have been described as congenital malformations that involve the mesenteric side of the gastrointestinal tract and share a common wall or blood supply with the involved bowel.[@B3]

Most cases are diagnosed during early childhood because duplication cysts tend to accompany symptoms such as abdominal pain or palpable masses in this age group. In contrast, these cysts are diagnosed incidentally as asymptomatic disease during adulthood. There are several associated complications, including bleeding, fistula formation, and inflammatory masses.[@B4],[@B5] Furthermore, malignant transformation can occur, although this is rare.[@B6],[@B7] These complications might be caused by heterotropic mucosa of a gastric or pancreatic origin, which is a common finding in histological examinations of duplication cysts.[@B8]

Generally, duplication cysts are firmly attached to the digestive tract and are most frequently found around the ileocecal region. Thus, it is essential to remove the bowel segment containing the duplication cyst when surgical intervention is necessary.[@B9] Completely isolated duplication cysts (CIDCs) comprise an extremely rare type of gastrointestinal duplications, which possess their own blood supply and do not communicate with the normal bowel segment.[@B10],[@B11]

Only 5 CIDCs in adults were reported in the English medical literature,[@B10],[@B11],[@B12],[@B13],[@B14] and only 1 case of a mucinous cystadenoma that originated in an infected ileal CIDC has been reported, in 2012.[@B10] However, to date, there are no reports of adenocarcinoma arising from a CIDC. We present the first case of an adenocarcinoma originating from a CIDC in an adult who underwent a curative mass excision, along with a literature review.

CASE REPORT
===========

A 52-year-old male patient with abdominal pain was admitted to the Wonju Severance Christian Hospital. His medical history was unremarkable, except for pulmonary tuberculosis, which had been cured with medication 6 months earlier. An intraperitoneal mass was noted on abdominopelvic CT conducted by an external facility ([Fig. 1A](#F1){ref-type="fig"}).

The patient had mild abdominal pain in the middle of his abdomen that was not associated with food intake or positional change. Upon system review, there were no specific findings such as weight loss. Findings of the physical examination were unremarkable and did not reveal a palpable mass or abdominal tenderness. Laboratory analysis revealed a CEA level of 29.3 ng/mL (standard value: \<5 ng/mL), and a markedly increased level of CA 19-9 of up to 4881 U/mL (standard value: \<5 U/mL). Other laboratory results were within normal ranges.

Chest CT revealed improved pulmonary tuberculosis and an approximately 4.3-cm-sized cystic mass in the sub-gastric area; the internal contents of the mass showed an enhanced density greater than that of the surrounding fluid. The mass contained a partially calcified region and was not attached to an adjacent organ such as the stomach or small intestine.

The endoscopy finding from an external facility indicated only chronic superficial gastritis. There was no visible mass or mass effect lesion. Endoscopic ultrasound (EUS) was available for further evaluation of the mass because it was located near the lower border of the stomach. On EUS, the mass was found to be in the extra-gastric area and presented as a cystic feature with an internally mixed echoic pattern, and the cystic mass wall had both an inner smooth hyperechoic mucosal layer ([Fig. 1B](#F1){ref-type="fig"}, arrow a) and an outer hypoechoic muscular layer ([Fig. 1B](#F1){ref-type="fig"}, arrow b).

On the basis of these findings, we diagnosed this case as a malignant gastrointestinal tumor or malignant lymph node and performed surgery. The entire cyst was excised without disturbing the normal bowel or mesenteric anatomy. The mass featured a well-encapsulated oval shape ([Fig. 2A](#F2){ref-type="fig"}). During surgery, we found that the mass was located in the peritoneum, was not attached to the small bowel or stomach, and had a separate feeding vessel. Upon a gross sectional inspection, the mass was a 4×3×3-cm unilocular cyst filled with dark brown necrotic material that appeared to comprise hemorrhagic contents. The cyst wall was evenly thin with focally located, ill-defined yellowish-brown mural nodules ([Fig. 2B](#F2){ref-type="fig"}). Upon microscopic examination, the cyst wall was found to be composed of an inner columnar epithelial lining, 2 smooth muscle layers, and serosa, thus mimicking the intestine. However, the epithelial lining of the entire cyst consisted of gland-forming neoplastic columnar epithelium, which was characterized by a loss of nuclear polarity, a high nuclear/cytoplasmic ratio, and hyperchromasia, without spared non-neoplastic epithelium ([Fig. 3A](#F3){ref-type="fig"}). Focal areas of invasion into the smooth muscle were observed, and the cyst wall contained multifocal cholesterol granulomas that matched the yellowish nodules observed during the gross examination ([Fig. 3B](#F3){ref-type="fig"}). The immunohistochemical stains were positive for cytokeratin 20 and negative for cytokeratin 7 in the neoplastic epithelial lining of the cyst ([Fig. 3C, D](#F3){ref-type="fig"}). These findings were consistent with an adenocarcinoma that had arisen from the intestinal duplication cyst.

There were no metastases or local cancer invasion, according to 18F-fluorodeoxyglucose PET-CT. No postoperative complications occurred, the patient remains well, and the tumor marker levels had decreased to within normal ranges at follow-up.

DISCUSSION
==========

Duplication cysts in the alimentary tract are rare developmental anomalies that involve the mesenteric side of the associated alimentary tract and share a common blood supply with the native bowel.[@B2] These cysts can occur anywhere along the alimentary tract from the mouth to the anus, although the ileum is the most frequently involved region (35%) followed by the esophagus (19%), jejunum (10%), stomach (9%), and colon (7%).[@B15] CIDC is an extremely rare variant form of gastrointestinal duplication that has its own blood supply and does not communicate with the normal bowel segment.

To our knowledge, only 5 CIDC cases have been found in adults among 8 reported cases to date.[@B10],[@B11],[@B12],[@B13],[@B14] Only 1 case of a malignant transformation from CIDC (mucinous cystadenoma) in an adult has been reported.[@B10] In the present case, during abdominal surgery, we diagnosed an adenocarcinoma that originated from a CIDC in a 52-year-old male with nonspecific abdominal pain. To our knowledge, this is the first report of such a case.

Several theories were proposed to account for the development of enteric duplications, including recanalization after the solid epithelial stage of embryonic bowel development, persistent embryologic diverticula, and the intrauterine vascular accident theory.[@B15],[@B16],[@B17] Bremer\'s \"aberrant vacuolization\" theory suggests that epithelial proliferation occurs during embryonic intestine development and occludes the bowel lumen in the 6-week embryo (\"solid stage\"); thereafter, a vacuolization of the entire alimentary tract occurs, thus transforming the digestive system into a tube with a single lumen. Throughout the process of vacuole coalescence, an error might occur (\"aberrant vacuolization\"), resulting in the formation of 2 (or more) parallel channels that may or may not communicate with each other.[@B8] However, no single theory adequately explains all known duplications.[@B8]

Malignant changes of in communicating type duplication cysts were most frequently observed in the small bowel, followed by the colon, rectum, and stomach.[@B17],[@B18] Such changes can originate from the underlying mucosa and develop into adenocarcinoma in almost all cases. However, in our case, there was no remaining normal mucosa, only heterotrophic mucosa. Once a malignant change occurs, the prognosis is generally poor because of the high metastasis rate and rare presentation of symptoms in adults. Therefore, early diagnosis and management are essential for duplication cysts.

Diagnoses of duplication cysts are generally made by abdominal CT, MRI, and ultrasonography.[@B19],[@B20] Duplication cysts manifest as smooth, rounded, fluid-filled cysts or tubular structures with thin, slightly enhancing walls on CT scans. ultrasonography and MRI might indicate a duplication via the identification of a 3-layered image that represents the walled layer of the duplication cyst. Additionally, if a CIDC is located in an available area, EUS might be helpful because it can allow a detailed identification of the internal contents of cysts and discriminate the cyst wall layers. The pathologic characteristics of duplication cysts include spherical or tubular structures that are firmly attached to at least 1 point in the alimentary tract, possess well-developed smooth muscle layers, and have an epithelial lining that resembles some part of the alimentary tract.

In conclusion, we report herein a rare case of adenocarcinoma that originated from a CIDC in an adult. This case suggests that the various duplication cyst forms and the associated possibilities of malignant transformation should be considered for the early detection and treatment of uncommon duplication cysts.
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![Abdominopelvic CT and EUS findings. (A) An abdominopelvic CT from an external facility showed an intraperitoneal mass near the stomach. (B) EUS revealed that the mass was in an extragastric area and had cystic features with an internal mixed echoic pattern. Furthermore, the cystic mass wall had an inner smooth hyperechoic mucosal layer (arrow a) and an outer hypoechoic muscular layer (arrow b).](ir-12-328-g001){#F1}

![Gross finding of removed cyst (A), and feature of gross section (B). The entire cyst was excised without disturbing the normal bowel or mesenteric anatomy (A). In a gross section analysis, it was determined to be a 4×3×3-cm-sized unilocular cyst filled with dark brown necrotic material that appeared to comprise hemorrhagic contents. The cyst wall was evenly thin with a focal, ill-defined, yellowish-brown mural nodule (red arrow) (B).](ir-12-328-g002){#F2}

![The cyst wall epithelial lining. The inner surface of the cyst was lined with neoplastic columnar epithelium that exhibited an increased nuclear/cytoplasmic ratio with a loss of polarity and nuclear hyperchromasia. Non-neoplastic epithelium was not observed in the cyst. The smooth muscle layers of the cyst resembled those of the intestinal wall (H&E, ×20) (A). The neoplastic glandular epithelium was observed to focally invade the muscle layer (red arrow) (B). There were multifocal cholesterol granulomas in the wall of the cyst, 1 of which matched the yellowish nodule observed during the gross examination (blue arrow; H&E, ×1.25). Immunohistochemical (IHC) staining. IHC staining of the neoplastic epithelial lining of the cyst was positive for cytokeratin 20 (C) and negative for cytokeratin 7 (D) (H&E, ×100).](ir-12-328-g003){#F3}
